INTRODUCTION
The major causes of neonatal deaths are birth asphyxia, prematurity and severe infections. [1] [2] [3] Little is known about the burden of neonatal surgical conditions on the overall neonatal mortality. In developed countries, outcome of neonatal surgical cases is favourable because of availability of antenatal diagnosis, improved surgical skills and technologies, sophisticated neonatal intensive care unit, availability of total parenteral nutrition and adequate staff. [4, 5] In developing countries, however, neonatal surgery is still fraught with a lot of problems including late presentation and lack of medical facilities and human resources, [6, 7] thereby, making newborn surgery to be associated with unacceptably high morbidity and mortality. Due to the burden of other neonatal and childhood diseases in developing countries, neonatal surgery is often considered low priority in healthcare budget planning and allocation. The aim of this study was to provide an insight on the burden and types of surgical problems encountered in our newborn unit as well as the outcome.
PATIENTS AND METHODS
This was a retrospective analysis of all neonates admitted into the newborn unit with a surgical problem between 1 st April 2002 and 31 st March 2010. The unit provides care for neonates with both medical and surgical conditions. It has an in-born and outborn section and is manned by two neonatologists and an average of three nursing staff per shift. The average monthly admission is 75 babies. The surgical cases were initially handled by the general surgeons and later by paediatric surgeons and a neurosurgeon. Available facilities include 10 incubators, 20 cots, five phototherapy units and two radiant warmers. The unit lacked ventilators, continuous positive airway pressure (CPAP) and had no access to total parenteral nutrition. The case notes and the admission records in the newborn unit were used to extract the following information: Sex, age at presentation, gestational age at delivery, weight at birth or at presentation, place of delivery, antenatal care and diagnosis, diagnosis on admission/surgery, type of surgical intervention and outcome of management. Only cardiac defects confirmed by echocardiography are included. Congenital abnormalities like anencephaly which are not amenable to surgery were excluded. Data was entered in an Excel spread sheet and analysed using Epi Info version 3.5.1. Categorical data were analysed using the Chi-square test and a P-value ≤0.05 was regarded as significant.
RESULTS
A total of 7,401 neonates were admitted within the period made up of 4,191 (56.6%) males, 3,203 (43.3%) females and seven (0.1%) with ambiguous genitalia. Four hundred and sixty (6.2%) had a surgical condition made up of 265 (57.6%) males and 188 (40.9%) females, giving a male to female ratio of 1.4:1. Seven (1.5%) had ambiguous genitalia. The male preponderance, however, was not statistically significant ( 2 = 0.5; df = 1, P = 0.48). The mean age on admission was 120.29 hours ± 146.47 hours (range 30 minutes-27 days) and the mean weight was 2,900 g ± 2,200 g (range 900-5,600 g).
The total deaths within the period was 1,657 (22.4%) out of which 196 (11.8%) of them were those with surgical problems made up of 113 (57.7%) males, 79 (40.3%) females and four (2.0%) with indeterminate genitalia. The difference in the deaths among males and females was not significant ( 2 = 0.01; df = 1, P = 1.0). Table 1 shows the general characteristics of the neonates. Two hundred and sixty-four (57.4%) of the mothers had antenatal care. Of the 125 (47.3%) mothers that had ultrasound done in pregnancy, only in 11 (8.8%) cases was the surgical condition diagnosed in the antenatal period and include omphalocoele (three), polycystic kidney (two), lumbosacral meningomyelocoele (two), congenital hydrocephalus (two), obstructive uropathy (one) and occipital encephalocoele (one). One hundred and forty (30.4%) of the neonates presented within 24 hours of life and were mainly babies with obvious defects. Table 2 shows the types of neonatal surgical conditions and the systems involved. The commonest surgical conditions were due to congenital abnormalities in 408 (88.7%), whereas acquired causes constituted 52 (11.3%) of all the surgical cases. The systems most commonly affected were the digestive system 201 (43.7%), and the central nervous system 116 (25.2%). In 20 (4.3%), the abnormalities were multiple involving three or more systems. Congenital intestinal obstruction, neural tube defect and anterior abdominal wall defect accounted for 129 (31.6%), 101 (24.8%) and 58 (14.2%), respectively, of all the congenital surgical abnormalities, while fractures of the long bones following birth trauma and perforated necrotising enterocolitis (NEC) accounted for 15 (28.8%) and 14 (26.9%), respectively, of all acquired surgical conditions. Table 3 shows the management and outcome. Death occurred in 196 (42.6%). Two hundred and ninetyfour (63.9%) did not have surgery and 116 (39.5%) of them died (15 of them were considered ineligible for surgery because of their very poor clinical state and 101 of them while still being stabilized for surgery). A hundred and sixty-six (36.1%) had surgical intervention and 80 (48.2%) of them died after surgery, with 40 (50.0%) of the deaths occurring by the second day postoperatively. There was no significant difference in the number of deaths between those that had surgery and those that did not have surgery ( 2 = 1.12; P = 0.3). Surgery was done more for digestive system conditions and most of the deaths as well occurred in neonates that had surgery for a digestive system disorder. The commonest congenital abnormalities requiring surgery were anorectal malformation, small intestinal atresia (obstruction), neural tube defects and omphalocoele. The commonest surgical interventions were laparotomy with intestinal resection and anastomosis (either for small intestinal atresia or ruptured NEC) 46 (27.7%), colostomy 23 (13.9%), repair of neural tube defects 
DISCUSSION
The incidence of neonatal surgical conditions in this study was 6.2%. Although, surgical care is not considered an essential component of most child health programmes in developing countries, this high incidence demonstrates that neonatal surgical conditions are a significant public health problem. It was higher than the 3% reported in Tanzania, [8] however, 19 (11.5%) and closure of abdominal wall defect 17 (10.2%) [ Table 4 ].
Postoperative complications were seen in 98 (59%) and include infection in 68 (69.4%), anastomotic leak in nine (9.2%), burst abdomen in six (6.1%), enterocutaneous fistula in four (4.1%), short bowel syndrome in four (4.1%), acute renal failure in two (2%) and colostomy prolapse in two (2%). Intractable hypoglycaemia occurred in three (3.1%) as a result of difficult intravenous access from thrombosed vessels necessitating multiple venous cutdowns. Nine had a repeat surgery because of post-operative complications and seven (78%) of them died within 2 days of the second surgery. Significantly, more deaths occurred the study was over a year period as against the present study that was over an 8-year period.
Congenital abnormalities accounted for over 80% of all neonatal surgical conditions. This was similar to the findings in other studies, [8] [9] [10] but in contrast to older children where acquired conditions were the commonest indication of paediatric surgical cases. [7] In a comparison of neonatal surgical admissions between two linked surgical departments in Africa and Europe, acquired surgical condition (NEC) was the commonest surgical condition in the Europe hospital whereas a congenital condition (anorectal malformation) was the commonest surgical condition in the African hospital. [11] The reason for this geographic difference is not readily explainable but it may be linked to better antenatal diagnosis in the Europe hospital.
The most common surgical conditions in the newborn involve the gastrointestinal tract. [12] This was the finding in this study and in other studies. [13] [14] [15] [16] The commonest congenital abnormalities requiring surgical repair were anorectal malformation, small intestinal obstruction, neural tube defects and omphalocoele, a finding similar to other studies. [16, 17] The overall mortality in neonates with surgical condition in this study was 42.6%. Other authors had earlier reported lower mortalities ranging from 30.5% to 42.3%. [16] [17] [18] [19] The higher mortality in this study further suggests that survival of neonatal surgical cases is yet to improve. A higher mortality of 53.6% reported in another study [20] may be because most of the neonatal surgeries performed in that study were done under emergency condition when the neonate may not have been optimally stabilized. Infection was the commonest postoperative complications and the commonest cause of death as well just like in other studies. [17, 18, 20] Significantly, more deaths occurred in preterm babies and those babies delivered outside the hospital. Mortality generally is known to be higher in preterm babies because of the immaturity of all physiologic functions. Babies delivered outside the hospital need to travel several hours to get to a specialist hospital that offers neonatal surgical services during which time the baby's condition may deteriorate, leading to increased operative risk and mortality. The mortality is also often related to the promptness of diagnosis, the complexity of the surgical condition, the type of surgical procedure and presence of complications. Laparotomy for intestinal resection and anastomosis (either for small intestinal obstruction or ruptured NEC), closure of ruptured omphalocoele, colostomy, thoracostomy with oesophageal anastomosis, and multiple abnormalities were associated with high mortality, a finding similar to that in another study. [20] Factors that probably affected the outcome adversely include lack of antenatal diagnosis such that deliveries of these children were not planned and the children transferred immediately to centres that can offer surgical care. Only 47.3% of the supervised deliveries had ultrasound examination in pregnancy with only 8.8% of the congenital surgical condition diagnosed in the antenatal period. This low level of antenatal ultrasound scan and diagnosis was also noted in India. [21] Over 75% of the babies were delivered outside the hospital and had to be transported to the unit without resuscitation. The result is that these children presented late when metabolic and medical conditions would have set in to compound the surgical problem. Lack of adequate staff and appropriate facilities like ventilators and total parenteral nutrition also played a role. Delay in presentation, shortage of personnel and inadequate facilities as being the major problems associated with management of neonatal surgical patients were also identified in other studies. [3, 9, 17, 19] Early recognition and immediate treatment of surgical conditions in the newborn infant is, therefore, very important.
CONCLUSIONS
Neonatal surgical cases constituted 6.2% of the total admissions and 11.8% of all deaths in our newborn unit. Congenital abnormalities, especially those involving the digestive and central nervous systems, accounted for the majority of the surgical conditions seen in neonates. Majority of the babies presented late-time enough for other metabolic and medical complications to set in and adversely affect the outcome. Antenatal diagnosis with early referral, improved surgical skills and technologies, adequate staff and post-operative care as well as investments in developing neonatal surgery subspecialty are all required to reduce mortality and ensure a better outcome for surgical neonates in developing countries.
